Because of the increasing constraints on the amount of time pediatric residents may train in the neonatal intensive care unit (NICU), concerns have been raised about the adequacy of their exposure to acute emergencies in the delivery room and their hands-on experience with sick neonates. Importantly, there are also concerns about the consistency and quality of supervision of PL-1 residents by second-and third-year residents, who themselves may not have had sufficient training in the NICU. To address these concerns, we have instituted an educational plan that links an experienced neonatal nurse practitioner (NNP) one-on-one with a PL-1 resident in a collaborative team. This plan differs from the traditional resident-to-resident supervisory model. An anonymous survey of our residents (n ϭ 14) indicates enthusiastic endorsement of this new educational model. NNPs as first-line teachers in the NICU provide a new approach for residency training programs. Journal of Perinatology 2000; 2:111-113.
The Residency Review Committee's current guidelines (1997) limit the amount of intensive care experience within a pediatric training program to a total of 6 months within a 36-month training period, including experience in both the neonatal intensive care unit (NICU) and the pediatric intensive care unit. 1 These changes invite new, innovative approaches to residency education in critical care. Concerns have been raised about the adequacy of residents' experience with acute emergencies in the delivery room and their hands-on experience with sick neonates.
A review of normal nursery training in 184 pediatric residency programs found no documentation of resuscitation skills during that rotation, despite the fact that neonatologists were responsible for 40% of the programs. 2 More importantly, with decreased time in the NICU, concerns arise about the consistency and quality of PL-1 resident supervision by second-and third-year residents and about the adequacy of time for the latter's supervisory role. This is particularly true for small training programs of Ͻ20 residents. Adequate hands-on experience is a necessity for those residents planning to practice in rural areas, where they may be required to provide resuscitation and stabilization of critically ill infants without strong support available. Although the focus of pediatric practice is increasingly on ambulatory care, the need remains for optimal preparation in the NICU to enable pediatricians to meet future emergencies.
Since the early 1980s, the literature has increasingly supported the role of neonatal nurse clinicians (now called neonatal nurse practitioners [NNPs] ) as important members of the care team. 3 The Committee on Fetus and Newborn of the American Academy of Pediatrics published a statement to this effect in 1982. 4 The role of the NNP has grown over the past decade, providing not only consistency but also quality of care that compares favorably with the level of care provided by pediatric residents. 5 Currently, the role of the NNP may be described as encompassing clinical practitioner, educator, research participant, and consultant. [6] [7] [8] Advanced practice nursing has also been reported to be good for the health care economy, because for similar patients nurse practitioners may select interventions that are less costly.
9,10

METHODS
We have developed a new educational model to optimize the PL-1 resident educational experience. This model addresses the changes in the Residency Review Committee requirements and the concerns about the supervisory capability of the PL-2/PL-3 residents. In addition, it enhances the collaborative practice model. Daily staffing of the NICU at the Dartmouth-Hitchcock Medical Center (average daily census ϭ 24) is accomplished with a Pl-1 pediatric resident, a PL-2 or PL-3 resident, and two or three NNPs. A neonatal fellow is available for 4 months of the year. PL-1 residents spend 2 months of the year in the NICU; PL-2s and PL-3s each spend 1 month per year in the NICU.
The NNPs in our unit are experienced, masters-prepared, advanced practice nurses with strong technical skills; they provide a continuity of care in the milieu of rotations by residents and attending staff. The NNPs are evaluated annually on their technical skills, leadership ability, collaborative practice, care planning, and knowledge base. A modification of the evaluation tool developed by Buus-Frank et al. is used for this purpose. 11 NNPs were selected as preceptors for this new teaching model for pediatric residents because of their quality of patient care, the continuity of their presence in the NICU, and their commitment to teaching.
Current Concepts
During the first NICU month rotation, the PL-1 resident is supervised by and works collaboratively with one of the experienced NNPs to care for a group of neonates, instead of being supervised by the PL-2 or PL-3 resident in the traditional resident-to-resident teaching model. The NNP orients the PL-1 resident to NICU routines on the first 2 days of the rotation, before the PL-1 resident begins direct patient care. The orientation includes familiarizing the PL-1 resident with the NICU, birthing pavilion (labor and delivery), and resuscitation room; concepts of patient care; and introduction to nursery routines. During the remainder of the 1-month rotation, the NNP works with the PL-1 resident in the management of increasingly complex neonates.
The goals for the PL-1 resident's first month rotation are clearly identified (Table 1 ) and differ from the goals for the second month of NICU experience (Table 2) . During the first month, the PL-1 resident is introduced to acute care situations, including attendance at premature deliveries, deliveries of infants with meconium-stained fluid, high-risk cesarean births, and neonatal resuscitations. The PL-1 resident also learns techniques and procedures and gains experience and insight into nursery routines with a supportive, experienced coworker at his/her side. During the second month, the PL-1 resident progresses in technical and management skills and responsibility, with support from the NNP as needed. Infrequently, the PL-1 resident may be supervised by the PL-2 or PL-3 resident, allowing for flexibility in the work team. It is an expectation that PL-1 residents successfully receive certification in the neonatal resuscitation program before becoming PL-2 residents.
The PL-2 or PL-3 resident and other NNPs form a second team of partners, each with independent patient responsibilities as in a collaborative group practice (Table 3) . During this time, the PL-2 or PL-3 resident is directly responsible for medical student teaching of a medical student clerk in the NICU and/or a family pediatric resident.
We have used an anonymous 5-point ordinal category survey to determine the PL-1 residents' evaluation of this new teaching system. Residents were asked to use an additional nominal evaluation, a straight yes/no, to indicate whether they would recommend continuing the new program for future residents and were then asked to complete an open-ended question as to how the program, if continued, could be improved.
In addition, 27 small residency programs (total program of 15 to 20 residents) were surveyed by phone by one of us (J. E. F.) using a standardized form to compare the role of the NNP in these programs with our educational model.
RESULTS
The PL-1 residents' evaluations of the education model with NNPs were strongly positive (Table 4 ). All residents (n ϭ 14) returned the survey. In the "very good to excellent" category, residents included their thorough orientation to the NICU, their instruction in procedures such as intubation and catheter placement, their instruction in the delivery room, and their self-assessed ability to perform delivery room resuscitation/stabilization. In the "good to very good" category were instruction in the nutritional needs of neonates as well as the core medical knowledge obtained through case discussions. All but one of the 14 PL-1 residents surveyed enthusiastically supported its continuance. That resident, whose initial numerical evaluation is included in the group results, verbalized a bias toward traditional resident-to-resident teaching. However, as a PL-3 resident, this resident strongly supported the new NNP teaching approach.
Of the 27 small programs that were surveyed regarding their use of NNPs as neonatal care providers in the NICU, 21 units used NNPs and 6 did not. Of the 21 units with NNPs, 95% used NNPs to provide care for all types of patients; 5% used NNPs to care only for chronic patients. Only 3 of the 27 had formal educational programs linking the NNPs with residents (Table 5 ). These three programs are described as: (1) instruction for high-risk deliveries/procedures; (2) orientation to unit supervising procedures and weekly didactic sessions; (3) supervising and conducting teaching labs. Table 3 Role of the PL-2/PL-3 Resident
DISCUSSION
There are multiple advantages to our teaching program linking PL-1 residents to NNPs. In addition to the stability of teaching content and the avoidance of learner competition for procedural and delivery room experience, this model cultivates a team approach. During their collaborative work, a strong sense of mutual respect develops between the resident and NNP, which is beneficial to both caregivers and documented in open-ended responses by the residents to our survey.
Although the five faculty neonatologists (personal communication) were initially moderate in their support of this initiative, they have become enthusiastic about this approach as they find themselves able to focus their teaching efforts on broader, more complex patientrelated problems, knowing that the basics are being well taught by the NNPs.
The problems of the new training model relate primarily to the fact that the traditional role of resident-to-resident teaching has been modified. The PL-2/PL-3 resident is no longer the primary supervisor for the PL-1 resident and may resent the loss of responsibility for the PL-1 resident training. In reality, the advanced residents greatly appreciated the training they received from the NNP and in retrospect felt it gave them a strong basis for understanding problems in the NICU. A potential disadvantage is that the experienced NNP is providing primary patient care less frequently and must occasionally split time between teaching both the PL-1 resident and an NNP student. The concept of NNP "group practice" identity has changed as the role of the experienced NNP has focused more on teaching than on direct clinical care.
Despite these small disadvantages, the residents and NNPs in our program have expressed strong satisfaction with this new teaching arrangement. Residents comments include "great teaching program," "don't stop," "I spent a month in the NICU as a fourth-year student and was totally lost," and "the orientation provided here is very worthwhile and clear and daily workings of the NICU became natural." The NICU nursing staff is enthusiastic and supportive of the new teaching program. The new plan has brought a consistency of clinical approach that has resulted in an increased level of self confidence among the residents and a perceived improvement in patient care.
CONCLUSION
Using NNPs as first-line teachers provides a consistent, supportive, quality residency teaching/experience in the NICU. Initial response from residents has been strongly positive. The program is designed to provide optimal training and experience for today's practicing pediatrician. We plan to continue this initiative and to expand and incorporate additional educational goals. Further refinement and evaluation of this teaching model is warranted. A formal survey of the NNPs, nursing staff, and attending staff is planned. In addition, the skill level and self confidence of current residents as they become practicing pediatricians will be need to be evaluated as the ultimate measure of this new approach to learning in the NICU. 
